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A NEW RADIO PROGRAM BY THE DU PONT COMPANY 





Readers of the Agricultural News Letter are, of course, aware of 
the great part which chemical products play in the daily life of 
the nation, especially in those activities which deal with agri- 
culture. It will, therefore, be of interest to them, we hope, to 
note that beginning Wednesday evening, October 9, the du Pont Com- 
pany inaugurates a series of half-hour programs which will be heard 
over @ coast-to-coast network of the Columbia Broadcasting Co. 


The name of the program will be "The Cavalcade of America." His- 
torical incidents carefully prepared by authorities will be the 
basis of these programs. Those interested in agriculture will 
find something of interest in them. 


For instance, one of the incidents depicts the return of the May- 
flower to England with the drama that ensued when the Pilgrims, 
who survived the terrible first winter, nevertheless, refused to 
go back on the ship but determined to stay in the new land of 
their adoption. Then on the same program, a modern parallel is 
offered with a mid-western farm family, descendants of the orig- 
inal Pilgrims, refusing to desert the farm in spite of all adver- 
sity. The climax to this scene, involving a plague of crop-de- 
stroying insects, is very dramatic. 


The narrators on the program will point out the contributions 
which the du Pont Company has made in the production of products 
which make life better for the country at large. 


The program will be heard on the following stations every Wednes- 
day evening beginning October 9: 


8:00 - 8:30 Eastern Standard Time 7:00 - 7:30 Central Standard Time 
WADC Akron WGST Atlanta 
WOKO Albany WBBM Chicago 
WCAO Baltimore KRLD Dallas 
WNAC Boston KRNT Des Moines 
WGR Buffalo WFBM Indianapolis 
WKRC Cincinnati KMBC Kansas City 
WHK Cleveland WHAS Louisville 
WIR Detroit WCCO Minneapolis 
WORC Hartford WLAC - Nashville 
WABC New York WDSU-WWL New Orleans 
WCAU Philadelphia KFAB - Omaha-Lincoln 
WJAS Pittsburgh KMOX - St. Louis 
WEAN Providence 
WMBG Richmond 6:00 - 6:30 Mountain Standard Time 
WFBL Syracuse KLZ - Denver 
WSPD Toledo KSL - Salt Lake City 


WISV Washington 


5:00 - 5:30 Pacific Standard Time 
KERN Bakersfield KFRC - San Francisco 
KMS Fresno KDB - Santa Barbara 
KHI Los Angeles KOL Seattle 
Portland KFPY - Spokane 
Sacramento KWG Stockton 
san Diego KVI Tacoma 








NINE LAND GRANT COLLEGES TO COOPERATE WITH 
U. S. BIOLOGICAL SURVEY IN WILD GAME STUDY 





EDITOR'S NOTE:- The program discussed here by 
Mr. Darling is of far greater significance than 
is generally realized. It represents a forward 
movement of paramount importance to all inter- 
ested in wildlife, especially game birds and 
game animals. 


By J. N. Darling, Chief, 

Bureau of Biological Survey, 

U. S. Department of Agriculture, 
Washington, D. C. 


For many years during the period of our rapid agricultural and 
industrial development there has been an increasing realization 
that our game, fish and wildlife population would disappear unless 
some new methods were developed whereby with man's aid we could 
replace those valuable species which have been so much a part of 
our economic and recreational life. 


For the last thirty-five years men who saw more clearly than 
others the end of our wildlife resources have studied and experi- 
mented with ways and means of replenishing game birds and fish on 
lands and waters where man had established himself. These inves- 
tigators have proved by demonstration and actual practice that we 
may have an abundant population of most of the valuable game 
species and still make the highest use of these same lands for 
agriculture. In fact, it is probable that game management en- 
hances rather than interferes with profitable land use. 


These facts and methods have been written, printed and distributed 
in numberless pamphlets, books and magazine articles. Speakers 
have broadcast the information for years and yet in only a few 
insignificant spots on the continent has there been evidence of 
putting the plans to work on the lands. Meanwhile, the game popu- 
lation has receded rapidly and in most parts of the country the 
farmer, the recreationist and the sportsman have lost the benefits. 


In an effort to provide a means of putting these methods into 
practice the Bureau of Biological Survey of the Department of 
Agriculture has advanced a program for a widely-extended demon- 
Stration throughout the country wherein proved methods will be 
demonstrated and new methods and improvements tried out. 


Nine land grant colleges in nine typical States have been selected 
as headquarters for these game management, educational, research 


Continued on next page 





and demonstration projects. To each of these nine land grant 
colleges the Bureau of Biological Survey will send a game techni- 
cian, particularly chosen for his knowledge and experience with 
game species and habits in the region where he is to be located. 


By cooperative agreement the Biological Survey game technician 

in each foundation will collaborate with the State Game and Fish 
Commission and scientists of the land grant college to develop the 
best game program applicable to that particular locality. 


Rach land grant college possesses, as part of its Federal endow- 
ment, certain experimental farms and acreages on which the game 
producing programs can be carried out. College students desiring 
special training in wildlife management may acquire such training 
by this new opportunity which is offered. 


With each land grant college are associated the county agricultural 
agents whose duty it is to instruct farmers in the best uses to 
make of their lands for profit. Short courses in game management 
will be held for county agents and they in turn will spread the 
facts among the farmers and land owners. Practical application of 
game production methods will be made and methods of collecting the 
profits from these efforts of the land owners will be devised and 
tested. While money is available for only nine college units this 
year, it is hoped that the success of the method will be apparent 
and that States and colleges will make sufficient demands upon 
their legislatures and Congress to carry the procedure to all 
States desiring such an aid to game population. 


This new game management and research program is financed on some- 
what the same basis as Federal aid for State highways. The Federal 
government allots to each selected land grant college $6,000 which 
includes the salary and expenses of the Biological Survey repre- 
sentative. The land grant college contributes $6,000 in money, 
equipment or services, and the State game Commission adds $6,000 

in cash or its equivalent, so that each unit will have $18,000 a 
year to apply to the game management experiment station. 


The Congressional appropriation was sufficient to establish only 
four units and pay the cost of administration. The other five units 
were made possible by the pledge of $30,000 a year from the du Pont, 
Remington Arms, and Hercules Powder Company. The willingness of 

the business interests which manufacture sportsmen's supplies to 

so liberally support this educational program is a compliment both 
to their realization of the needs of game production and to the 
principles upon which this new program is based. 





SOME PRACTICAL HINTS ON THE TREATMENT 
OF SEED GRAINS BASED ON INVESTIGATION 





EDITOR'S NOTE:- This article will, we believe, 
contribute to a better understanding of the 
reasons for the treatment of seed grains and 
make clear the proper procedure for obtaining 
maximum benefits. It also points out the 
limitations of various treatments. 


By G. F. Miles, Research Department, 
Bayer-Semesan Company, Wilmington, Del. 


No grain farming operation pays as large a dollar return for the 
few cents expended as does seed disinfection to control smuts and 
certain other diseases. Most methods of treating seed grains are 
fairly simple and provide a very effective means of producing 
better yields of clean grain. Some growers, however, fail to con- 
trol smut by seed treatment because of improper methods. Others, 
for the same reason, frequently do their seed more harm than good. 
A little better understanding of the purposes of seed treatment and 
of the principles underlying it would eliminate unsatisfactory 
results. 


The object in disinfecting seed grain is to destroy the spores of 
the smut and other fungi on the surface of the seed. (The spores 
are the "seeds" of the fungus, by means of which it reproduces 
itself). Elimination of these spores from the surface of the 
seeds provides reasonable assurance of a clean crop of grain. 


The disinfection of seed grains requires the application to the 
seed of a chemical sufficiently toxic or poisonous to destroy the 
spores without at the same time injurying the seed. Years of ex- 
perimental work and the experience of thousands of grain growers 
have proved the suitability of four different chemical compounds 
for this purpose. They are formaldehyde, copper sulphate, copper 
carbonate and ethyl mercury phosphate. Barring certain sections 
of the northwestern states where the spores of stinking smut of 
wheat live in the soil from one crop to the next, any of these 
chemicals should give almost perfect control of the diseases for 
which they are recommended. For example, formaldehyde may be used 
On wheat and oats; copper sulphate and copper carbonate on wheat 
only; and ethyl mercury phosphate* on wheat, oats and barley. 
Except under the infested soil conditions mentioned above, when a 
grower applies one of these treatments to his seed and does not 
Secure satisfactory disease control in his crop, it is almost 
certain he has failed to follow carefully the directions for using 
the chemical. 
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A Common Cause of Smutty Grain 





Probably the most common cause of smutty grain crops is the belief 
on the part of many growers that treating the seed every two or 
three years is sufficient to hold smut in check. Failure to ob- 
serve smut in this year's crop gives no assurance whatever that 
next year's crop will be clean. As a matter of fact, the temper- 
ature and moisture conditions of the soil at planting time are 
probably more important factors than the amount of smut spores on 
the seed. Even an occasional smutty head in this year's crop may 
be sufficient to produce a severe smut attack next year. Then, 
too, @ clean crop of grain may be contaminated with smut by a 
thresher or combine which previously has threshed a smutty crop. 


That seed grain may be otherwise of excellent quality and still 
carry large amounts of smut spores is a fact well known to those 
familiar with the smut problem. For example, microscopic examin- 
ation of 88 samples of good seed oats from six different states 
showed that the average kernel carried over 5000 smut spores. 

The cleanest lot of oats had an average of 100 smut spores per 
kernel and the most heavily infested lot 40,000 spores per kernel. 
The importance of seed treatment is emphasized when we realize 
that only one smut spore is necessary to cause infection and pro- 
duce a smutty plant. 


A further illustration of the importance of treating seed every 
year occurred in the course of some field experiments during the 
past season. Seven lots of wheat grown on an experimental farm 
and pronounced almost, if not entirely, free from stinking smut 
were planted. The untreated seed of these seven lots of wheat 
developed from 4 to 35 per cent smut with an average of nearly 15 


per cent. 


This same thing occurs year after year on farms where growers take 
the risk of treating their seed only one year out of two or three. 
When this happens, it is frequently true that the loss from smut 
in a single crop is more than the cost of treating the seed for 
fifty years. Trying to out-guess grain smuts is risky business. 
Even when no smut is present, seed treatment frequently increases 
the yield enough to pay the small treating cost many times over. 
It pays to treat seed grains every year. 


Proper Dosage Important 





Another fruitful cause of poor results with seed disinfection is 
failure to use the proper dosage of chemical in treating the seed. 
Using too small an amount of the disinfectant per bushel of seed 
often means poor disease control, while too large a dosage ordin- 
Brily does not give any better disease control and may result in 
Serious injury to the seed and a reduction in yield. The grower 
need not be concerned about the dangers of small errors in weigh- 
ing or measuring the chemicals. He, should not assume however, 
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that the more disinfectant he applies, the better will be the re- 
sults. It is well always to follow closely the recommendations 
of the experiment stations or manufacturers of the disinfectants. 


The importance of applying the disinfectant properly should not be 
overlooked. Many failures to secure good results from seed treat- 
ment occur every year because the chemical is not properly applied. 
In one case that came to the writer's attention a few years ago, 
the farmer scattered a five pound package of a seed treating chem- 
ical over the top of a truck load of seed wheat when he left the 
elevator. He depended upon the jolting of the truck to distribute 
the disinfectant over the seed. The penalty for his carelessness 
was a loss of 17¢ of his crop by stinking smut. 


Not many growers ignore directions for treating seed so completely 
as did this man, but there are many cases where carelessness in 
applying the chemical is responsible for poor results. Generally 
speaking, copper carbonate should be applied by a treater of the 
rotary type; ethyl mercury phosphate may be applied in the same 
way or by means of a scoop shovel on any grain-tight floor. For- 
maldehyde is used as a dip treatment in the case of wheat and as 

a spray treatment on oats. Copper sulphate is used as a dip or 
sprinkle treatment. Directions for applying each of the chemicals 
are readily available and should be carefully followed. 


The time of treating the seed with respect to the planting date 

is an important factor often overlooked by growers. In general, 

it is true that seed treated by any of the wet methods with for- 
maldehyde or copper sulphate should be planted as quickly as pos- 
sible after the treatment has been completed. Even a delay of 24 
or 48 hours in planting may result in seed injury and losses in 
yield of as much as 10 to 20 per cent. Dust treatments, on the 
other hand, may be applied several weeks or months in advance of 
planting without serious injury. Here again, the directions should 
be followed carefully. 


Seed Treatment Limitations 





Seed treatment is not a cure-all, which will control all grain 
diseases. The careful grain grower will inform himself as to the 
diseases that can be controlled by chemical seed treatment and 
those which can not. Some complaints of seed treatment failure 
are due to a misunderstanding by the grower on this point. For 
example, investigations of such complaints often show that the 
smut in the field is loose smut. This sort of smut, which is en- 
tirely different from stinking smut or bunt, can not be controlled 
as yet by chemicals. It can be controlled only by the hot water 
method. In the case of barley, the brown loose smut is similarly 
held in check only by the hot water method. Chemical seed treat- 
ments can not be expected to control either of these two smuts. 
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Cautions to be Observed 





So far, we have referred only to the effect of the seed treating 
compounds on the seeds and seed-borne spores. Growers should keep 
in mind that all chemicals of this sort can be more or less injuri- 
ous to those who use them carelessly. Properly used, they are 
poisonous only to the smut and other spores we wish to kill. Inm- 
properly used, they may be poisonous or toxic to the seeds and to 
the operator. This warning need cause no alarm, because the ob- 
serving of a few simple precautions will eliminate the danger. 

In general, the best place to do the seed treating job is out-of- 
doors where flying dust or fumes will be carried away quickly. 

If it is impossible to work out-of-doors, then a room with good 
cross ventilation should be used. Avoid inhaling the dusts by 
wearing a dry mask or tying a dry handkerchief over the nose and 
mouth. Keep the disinfectants from accumulating on the skin by 
handling them with spoons or dippers. If necessary, wear gloves. 
Wash exposed portions of the body thoroughly before eating. 


Most of our main highways in this country are plainly marked with 
highway numbers, sign posts and, when necessary, with detour 
directions and signs warning the driver of danger. The motorist 
traveling in @ strange section and observing these directions and 
warnings arrives safely at his destination. Grain growers who are 
not chemists or biologists should remember that the directions for 
seed treatment have been prepared by men especially trained and 
thoroughly experienced in such matters. They have been over the 
seed treatment road many times. Their recommendations point the 
way to effective and safe disease control, and to secure these 
results, directions and precautions should be observed carefully. 
The grower who studies and follows the instructions carefully is 
on the right road to his goal of better yields of clean grain. 


* "New Improved Ceresan." 
"New Improved Ceresan" is the trade name for the 
ethyl mercury phosphate dust developed and manu- 
factured by the Bayer-Semesan Company, Wilmington, 
Del. 





THE VALUE OF "“CELLOPHANE"* ON EGG CARTONS 
INDICATED BY A SERIES OF LABORATORY THSTS 





EDITOR'S NOTH:- This report of tests of 
fresh eggs, packed in "Cellophane" cellu- 
lose film, under conditions prevailing in 
@ home is a contribution from the Du Pont 
Cellophane Company, Inc., New York, N. Y. 
It is presented with the thought that it 
might serve as a check for experiments at 
agricultural experiment stations or else- 
where. 


OBJECT 


To determine: 
1. The value of M. S. T. "Cellophane" as an overwrap 
on cartons of eggs--short storage period at room 
conditions. 


If eggs, in cartons, overwrapped in M. §&. T. 
"Cellophane" deteriorate more rapidly after 
removal of the "Cellophane" than eggs never 
wrapped. (6 days exposure to 40°F) (This 
second objective was included in order to ob- 
tain a picture of what happens to the eggs in 
the consumer's home after the package has been 
opened. ) 


PROCEDURE 





A supply of fancy grade A Jersey eggs was secured direct from a 
wholesale dealer. These eggs were less than seventy-two hours old 
when received and were especially selected to be as uniform and 


perfect as possible. 


Eggs were taken to the laboratory and placed in cartons. The car- 
ton used is a square box with a moulded pulp filler and a die cut 


top, made by the S. C. S&S. Box Co. 


Half of the cartons were then over-wrapped with M. S&S. T. "Cello- 
phane" and carefully heat sealed. The remainder of the cartons 
were left unwrapped. 


All test packages were exposed to room conditions for five days. 
Then the "Cellophane" over-wraps were removed and all eggs candled. 
The temperature varied from 55 to 70 degrees Fahrenheit during this 
time. 
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The eggs were than replaced in their original cartons and stored 
at 40 degrees Fahrenheit in the Laboratory refrigerator. "Cello- 
phane" over-wraps were not replaced on the cartons previously 
wrapped. Half the units of each type were removed and the eggs 
candled at the end of two days, the remainder being removed and 


candled at the end of six days. 


Weight loss tests were conducted during exposure to room conditions 
and during the refrigerator test. 


As some wholesalers are over-wrapping cartons with M. §S. T. 
"Cellophane" immediately before distribution to the retail trade, 


this test was designed to duplicate such a procedure. 


A period of five days storage at room conditions approximates the 
normal elapsed time between over-wrapping the carton in the whole- 
saler's plant and the sale of the sealed package to the consumer. 
Our procedure in removing the "Cellophane" with subsequent storage 
at 40 degrees Fahrenheit was designed to approximate household 
conditions after purchase from the retailer. 


RESULTS 


TABLE 1 


PER CENT OF EGGS FALLING IN 
VARIOUS GRADES AT VARIOUS INTERVALS 


GRADE 





B 


Start 
End of 5 days at R. C. 
"Cellophane" Wrapped 
Unwrapped 
@ 40° F. - 2 days 
Formerly "Cellophane" 
Wrapped 
Unwrapped 
@ 40° F. - 6 days 
Formerly "Cellophane" 
Wrapped 
Unwrapped 
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TABLE II 





PER CENT WEIGHT LOSS 





Cartons Room Conditions 40° F. in refrig- 
for 5 days erator for 6 days 





Unwrapped 1.3 1.4 
"Cellophane" Wrapped 0.05 - 
Formerly "Cellophane" Wrapped - 0.65 


CONCLUSIONS 


This commercial and household test on cartoned fresh eggs shows: 
1. M. S. T. "Cellophane" over-wraps on cartons of eggs 
greatly assist in maintaining quality of the eggs during 
three-day storage at 55-70° F, 





2. Eggs in cartons, over-wrapped in M. S. T. "Cellophane" 
do not deteriorate any more rapidly after removal of 
the "Cellophane" than unwrapped eggs, when all are kept 
at 40° F. for 6 days. 


*"Cellophane" is the registered trade-mark of the Du Pont Cellophane 
Company, Inc. 





BRIEF REVIEWS OF IMPORTANT DEVELOPMENTS REPORTED 
IN THE AGRICULTURAL NEWS LETTER IN RECENT MONTHS 





EDITOR'S NOTE:- The excerpts below are from 
papers and articles printed during the current 
year. They are presented for the information 

of readers whose names were not on our mailing 
list at the time the discussions appeared. Al- 
though back copies of the Agricultural News 

Letter are not available, inquiries concerning 

any of the subjects will be referred to the proper 
person for reply. 


A New Combined Spray for Citrus Trees -- Dr. W. H. Tisdale in a 
paper on this subject states: "Citrus groves in the Gulf Coast 
States are subject to heavy damage due to the attacks of scale 
and other insects and fungous diseases, especially scab and 
melanose. 





"Definite progress has been made in the development of a satis- 
factory combined spray. An oil emulsion containing ethyl mercury 


oleate, a highly effective fungicide, and certain wetting and 
penetrating agents has been developed through extensive laboratory 
and field investigations which are being continued with the 
purpose of further improvement. 


"A stable oil emulsion containing carefully selected oils and 
adjusted to produce satisfactory spreading and coverage of foliage 
and fruit, has been found to be more satisfactory than the weak 

or quick breaking emulsions and emulsifyable oils. Very satis- 
factory scale control has been obtained with this oil. The con- 
centrate is a free flowing product containing sixty per cent oil 
and 0.51 per cent ethyl mercury oleate. For spraying it is diluted 
one to sixty in waters free from sulphur which reacts with the 
mercury to render it ineffective." 


Adaptation of Fertilizers for Cotton Soils -- What follows is a 
summary of a paper by Dr. Oswald Schreiner and Dr. J. J. Skinner, 
Division of Soil Fertility, U. S. Department of Agriculture: "The 
adaptations of fertilizer composition and proportion of plant foods 
to meet the requirements of cotton soils is discussed. Experi- 
ments are cited to show that inorganic sources of nitrogen may 
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be as effective for cotton production as higher priced organic 
ammoniates, thus effectively reducing the fertilizer cost to the 
consumer. Delayed nitrogen fertilizer applications appear not to 
be more efficient than full applications in the fertilizer at 
planting time, thus effecting further economies in farm labor. 
Properly blended fertilizer salts, together with basic materials 
in the preparation of concentrated fertilizers, avoiding high 
acidity equivalents, may be as efficient on cotton soils as ordi- 
nary fertilizers, but at a lower cost for equivalent plant food." 


Higher Alcohol Sulfates as Spreading Agents -- In @ paper on the 
subject of better vehicles for the wetting, spreading and sticking 
of insecticides and fungicides, Dr. W. H. Tisdale says: "The need 
for satisfactory wetting, spreading and sticking agents for use in 
the application of insecticides and fungicides has never been fully 
MCE. .ceces 





"Of the many combinations studied, sodium lauryl sulfate (IN 181) 
and sodium oleyl sulfate special (IN 438) appear to be the best 

for wetting and spreading purposes. Sodium oleyl sulfate, special, 
is the more efficient for wetting foliage and fruit and is more 
convenient to use, being a liquid which mixes readily with water. 
For combination with dry products, sodium lauryl sulfate, which 

is a powder, is better. A combination of resinous materials has 
proven effective as a combined spreading and sticking agent for 
sprays. This product (SS-3) is a liquid which emulsifies readily 
when poured into water." 


New Contact Insecticides From Fatty Alcohols -- The excerpts which 
follow are from a paper by Dr. H. W. Bousquet, Dr. H. F. Dietz and 
Dr. P. L. Salzberg: "In a recent paper we discussed the importance 
of physical properties of contact insecticides with relation to 
their wetting, spreading and penetrating characteristics. Now 
these properties are generally associated with long chain aliphatic 
compounds as exemplified by the soaps of fatty acids. The intro- 
duction of a toxic group of compounds of this type has now provided 
@new line of attack on the problem of synthesizing contact insec- 
ticides and has resulted in the development of long chain rhodanates 
which in the form of 'Loro'* are finding increasing importance in 
the control of sucking insects. 





"The production of these rhodanates has been made possible through 
the recent commercial hydrogenation of natural glycerides to the 
corresponding alcohols. These alcohols are then converted to the 
rhodanates through the intermediate chlorides. Thus by starting 


Continued on next page 











with coconut oil, it is possible to obtain a series of rhodanates 
varying in molecular weight from hexyl rhodanate which is a mobile 
liquid to stearyl rhodanate which is a waxy solid." 










*"Loro" is the trade name registered by the Grasselli 
Chemical Company, Cleveland, Ohio, to cover this product. 












New Spray Used in California Citrus Orchards -- In a discussion, 
A, F. Swain, entomologist, reports a significant advance in insect | 
control in California citrus groves. The following are excerpts | 
from Mr. Swain's paper: "There is a very definite need in the 

California citrus orchards for a non-oil contact insecticide that 

can be used at all seasons of the year. The variety of insect pests 

and the fact that the period of their susceptibility to insecti- 

cides varies with the type of insect complicated the control prob- 

LEM. ccccee 















"oro" . composition of loral rhodanates, was introduced commer- 
cially into the California citrus district this past Winter for 
the control of citrus aphids and has proved effective for that | 
purpose. There is @ general impression that reinfestation of | 
aphids is delayed longer following an application of 'Loro' than | 
from other generally used aphicides. Further observations, how- 
ever, are needed before this can be made a definite claim. [In 

some of the first groves sprayed with ‘'Loro' for aphids, it is noted 
that excellent control of black scale was obtained. In fact, scale 
up to the so-called ‘rubber stage' were killed, equalling the best 
fumigation or oil spray results. As it so happened, there has 

been an extremely heavy infestation of black scale this Springs, 
largely due to the fact that weather conditions last Winter pre- 
vented many growers from fumigating. This has resulted in a de- 
mand for ‘'Loro' at a time of year when neither fumigation nor oil 
Sprays could be applied with safety to the trees. 
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only reasonably satisfactory material for control of Spring infes- 
tations of spiders, but this material is specific for red spider 
only. On the other hand,'Loro' to date has kept trees free from 

red spiders since the latter part of January, and has also prove 

an effective insecticide in the control of aphids and black scale, 
With a single application." 
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Urea as a Fertilizer Material -- The abstracts given here are from 
an article by O. F. Jensen: “Urea is a water-soluble organic com- 
pound containing 56 per cent nitrogen. It is the source of more 
than one-half of the nitrogen in farm manure, and as such has long 
been recognized as an excellent source of nitrogen for all crops. 
























"Many experiments have been conducted in recent years with urea 
supplying a part or all of the nitrogen in fertilizers applied 

for various crops. In these official tests--which have included 
cotton, corn, tobacco, potatoes, watermelons, strawberries, and 
various vegetable crops -- urea usually has given as good or better 
results than other forms of nitrogen. The experiences of practical 
farmers have also confirmed these tests, indicating that urea is 
equal, and frequently superior, to high-grade organics from the 
standpoint of both yield and quality of crop. | 


"Urea is readily available to plants before it undergoes any change. 
When urea is added to soil, however, it rapidly changes to ammonium 
carbonate. Ammonium carbonate is a form of nitrogen that is very 
rapidly absorbed by plants in the seedling stage. Urea, therefore, 
is quick-acting. 


"Although urea is 100 per cent water-soluble, the loss of urea 
nitrogen is not more than that for high-grade natural organics..... 


"Hven a neutral fertilizer may temporarily increase soil acidity, 
due to the 'salt effect'. This temporary increase may be minimized 
or prevented by urea in the fertilizer......... In its final or 
residual effect on soil reaction, urea is only slightly acidic, 

like high-grade natural organics. Pound for pound of nitrogen, 
urea. is one-third as acid-forming as sulfate of ammonia......... 


a 


IMPORTANT: Further information on any of the 
subjects reviewed above will be sent on request. 
A business reply card is provided for your con- 
venience. No postage is necessary. Specific 

data should, of course, be covered ina letter. 











THE ESSENTIALS OF BLASTING PRACTICES 
NOW FOLLOWED IN CLEARING FARM FIELDS 





EDITOR'S NOTE:- This comprehensive outline of 
stump blasting practices can not but be of 
timely interest and value in view of the 
recognized fact that farm fields must be free 
of obstructions if modern machinery is to be 
used efficiently and economically. 


By: L. F. Livingston, Manager, 
Agricultural Extension Section, 
E. I. du Pont de Nemours & Co. 


The use of explosives for removing stumps is nothing new. However, 
stump blasting practices have been greatly improved within recent 
years. Too, the explosives developed for stump shooting are decid- 
edly more efficient and more economical to use than those formerly 
available. 


Another change which has come about is that “land clearing"--the 
removal of stumps from considerable areas--is no longer stressed. 
There are various reasons for this different attitude. Today, em- 
phasis is placed on the need for removing random stumps from cul- 
tivated fields, in order to make possible the use of power equip- 
ment, such as tractors and large pieces of farm machinery. Asa 
result, we now have field clearing as the objective in the use of 
dynamite to remove not only stumps but boulders, as well. 


The Type of Explosive to Use 





To the general public all dynamite is about the same. But those 
familiar with explosives are aware that there are almost as many 
kinds of dynamite as there are uses; rather, classes of uses. In 
general, the explosive for stump blasting should have just the 
right action to split a stump into pieces that can be easily 
handled, tear the roots loose from the earth and turn the pieces 
back around the hole. In short, the explosive should exert a 
heaving, rather than a shattering force. It should not send the 
Pieces hurtling through the air, nor should it leave an unduly 
large hole to fill. However, the loading is also an important 
factor. No explosive will act properly if not properly loaded. 


Other, qualifications of an "ideal" explosive for stumping are; that 
it be easy to prime because the explosive is soft enough to permit 
making the hole for the detonator quickly and at the right angle; 

that it can be loaded without waste because the cartridge wrappers 
can be slit without spilling the contents; that it pack solidly in 
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the bore hole; that it will fire in damp holes if the wrappers are 
not slit, or even in wet holes if it is set off soon after being 
loaded; that it does not catch fire readily from the side spit of 
fuse. It is also desirable that it does not cause headache, though 
that can hardly be avoided, if the user is especially susceptible 
and does not take the right precautions when handling the explosive. 


Economy is another consideration. Low density, or bulky, explosives 
meet the economy requirement. One type averages 264 cartridges, 14 
inches by 8 inches to the hundred pounds. Each of these cartridges 
will ordinarily do as much work as a cartridge of the explosives 
formerly used. Besides, there are more cartridges of the new type 
of explosive to a case. One hundred pounds of this newer dynamite 
will remove more stumps than an equal weight of the older ones. 


An explosive known as Agritol No. 2 possesses the qualities de- 
scribed. It is in successful use for blasting both lateral-rooted 
and tap-rooted stumps. A case of Agritol No. 2 contains the maxi- 
mum number of sticks heavy enough to sink in water. 


Fundamentals of Stump Blasting 





Of paramount importance in blasting of any sort is the proper con- 
fining of the explosive used so that none of its force will be 
wasted. The logic of this is at once apparent when it is realized 
that when an explosive is detonated, a solid is converted into an- 
other form, largely gaseous, and pressure is exerted equally in 

all directions. The pressure follows the line of least resistance. 
If, therefore, a bore hole is not properly tamped, there is certain 
to be a very considerable loss of pressure, due to the escape of 
the gases generated by the detonation of the explosive. 


A charge of explosive, loaded in earth, blows out a right-angled 
inverted cone. The deeper the charge is placed in the ground, the 
greater will be the area of the base of the cone. That, however, 
means that a greater quantity and weight of material is removed, 
requiring a correspondingly greater quantity of explosive. The 
point is, that too deep loading results in a waste of explosive 
and also makes too large a crater. This applied more particularly 
to the blasting of lateral-rooted stumps. 


The location of the charge in great degree determines the result 
of a stump blast. Care should be taken to place the charge at the 
point of greatest resistance. 


Removing Tap-rooted Stumps 





tap-rooted stump offers a very different problem for the blaster 
om that presented by a lateral-rooted stump. For one thing, it 
not usual to attempt to remove all of the tap-root. Rather, 
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the present practice is to shear off the main root at a point suf- 
ficiently below the surface to prevent the remaining fragment from 
interfering with farm implements or otherwise being an obstruction. 


Any one of three methods may be followed for blasting this type of 
stump. They are: (1) a single charge placed at a side of the 
stump; (2) two charges, one on either side; and (3) a single charge 
loaded in a hole bored into the tap root. The third method was the 
last to be developed and, in most instances, is the best to use. 
Less explosive is required, since the charge is confined within 

the tap root itself. 


Loading Procedure 





In case of either the first method or the second method, the earth 

is removed from a side (or sides) of the tap root, and to the right 
depth. The wrappers of the cartridges of explosive--except one, 

the primer--are slit lengthwise in three or four places. These 

slit cartridges are pushed down to the bottom of the hole with a 
wooden tamping stick. They are packed firmly with the tamping stick. 


In the case of a single hole, a cartridge--the primer--is primed 
with a blasting cap and fuse, or an electric blasting cap, and 
pushed down until it rests solidly on the explosive in the bottom 
of the hole. The wrapper of the primer cartridge must not be slit. 


The procedure is similar for loading two holes--one on either side 
o f the tap root--except that in each hole there is placed a primer 
cartridge primed with an electric blasting cap. The reason for 
using the electric method is that both of the holes must be fired 
simultaneously. The cap wires are connected in series. 


After a hole is loaded, a handful of dry earth is poured on top of 
the charge and gently tamped. The fuse, or the wires of the elec- 
tric blasting cap, should be held or secured so as not to be dis- 
turbed while tamping is being done. Filling and tamping are con- 
tinued until the hole is filled to the top. Tamping is done after 
each lot of earth is placed in the hole. It should be done solidly. 


For loading according to the third method, a wood auger is used to 
bore a hole into the tap root at a point 18 to 24 inches below the 
Surface. This hole is bored at an angle of about 45 degrees, and 
to slightly beyond the center. 


Slit cartridges are loaded in the bottom of the hole and a car- 
tridge (not slit) primed with a blasting cap and fuse is inserted 

On top of the rest of the charge. <A small quantity of dry earth is 
poured in and gently tamped. More earth is added and tamped firmly. 
The operation is repeated until the hole, including the part in 

the ground, is entirely filled. Priming may be done with an elec- 
tric blasting cap. 





Continued on next page 











Obviously, an electric blasting machine is necessary to fire elec- 
tric blasting caps. 
























Blasting Lateral-rooted Stumps 





Depending on the kind of stump and its root system, one or more 
charges of explosive are used to blast a lateral-rooted stump, 

In general, a stump with evenly distributed light roots can be 
blown out with e@ single charge, placed under the approximate center 
of the stump. If the charge is off center, it will force up one 
side of the stump and leave the other side fast. 


For a stump with much larger roots on one side than on the other, 
the charge is placed under the stronger side, but not too far off 
center. 


Where two or more charges are necessary, they are properly distrib- 
uted. For instance, in the case of a heavily rooted stump, one 
charge is placed under the center of the stump and others under 

the larger roots. A large stump with heavy, uneven roots needs 
several charges of explosive. These charges are placed under the 
stronger roots. 


The same considerations apply as to slitting the cartridges, prim- 
ing, tamping and choice between cap and fuse and the electric method 
of firing as in the case of blasting tap-rooted stumps, except that 
the explosive is seldom, if ever, loaded into a lateral-rooted 
stump. That, for the reason that shearing is not necessary. 


General Considerations and Safety 





"How many 'sticks' needed to take it out?" is a hard question to 
answer. The size, root anchorage, condition of wood--solid or 
partly rotted--entire or partial removal wanted, whether fragments 
of stump are to be sold, and the condition of soil and its moisture 
content must be considered when estimating the required quantity 

of dynamite. Only by inspection of each stump and application of 
experiences with similar types of stump can any one estimate closely 
the quantity of explosives required for stump blasting. It is ad- 
visable to select stumps of varying sizes, conditions and locations, 
and then experiment on them to determine quantity and loading 
method. Learn by shooting is the most practical way to become an 
expert blaster. 


Green stumps require more explosives than partly rotted ones. If 
the stumps are in lighter soils or in sand or gravel, larger charges 
are to be loaded. Less dynamite is needed when the soil is moist. 


The cause of unsatisfactory stump blasting is the failure of the 
blaster to place the explosive charges in their proper location. 


Care in handling explosives can never be too strongly emphasized. 
It is the duty of a blaster to thoroughly inform himself as to 
safety practices and follow them strictly. Never take a chance 
and see to it that others do not. 
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"WHAT'S AHEAD IN FARMING" DISCUSSED 
BY AGRICULTURAL ENGINEERS PRESIDENT 









EDITOR'S NOTE:- As a@ supplement to this publication 
there is presented here a summary of an address by 
L. F. Livingston, President, American Society of 
Agricultural Engineers, at Cornell University, Ithaca, 
New York, October 8, before the North Atlantic Section 
of the Society. Mr. Livingston is manager of the 
Agricultural Extension Section of the du Pont Company. 































Five years ago it might have been said that agriculture 
was at the crossroads--and all roads ahead looked bleak indeed. 
The farmer was told that his ancient creed of plentiful yields 
spelled his ruin. The hungry cried for food, yet the farmer heard 
incredulously that his own salvation lay in producing less. Lean 
days and strange ways were upon the agriculturist and apparently 
they had come to stay. 


Today, such has been the change in the national conscious- 
ness toward agriculture, that even a casual review of developments 
presents an altered picture. We still have a farm problem, so 
called, but factors that point to the permanent and satisfactory 
solution of that problem are now at work on a widely flung front. 
We still have crop control by governmental agency, and it may well 
be that some form of regulation will enter permanently into all 
farm production and use of land; but the future augurs not a con- 
trol to curtail but a control to augment. The nature of this con- 
trol may continue to be political to the extent that its source 
continues in the state, but, by and large, the most important 
agencies to the farmer in the not distant future are going to be 
those represented by the industrial purchasing agent, the research 
chemist and the agricultural engineer. There is in the making a 
new and a radically altered agricultural industry, the birth throes 
of which may be painful for the time, but which should not be mis- 
taken for other than what they are. 


By far the most significant of the recent changes bear- 
ing upon the future of American agriculture has been the rise in 
this country of an organic chemical industry. This development, 
dating from the war, has been prodigious. In buildings and equip- 
ment for the training of chemists our schools and colleges alone 
have invested more than 300 millions of dollars. Chemical manu- 
factories have forged to the forefront of American business, hun- 
dreds of laboratories have been established throughout industry 
dedicated to the improving of the old and the creation of the new. 


Organic chemistry, as it is being practiced today, is a 
Science of revolution. The chemist has learned how to create, not 
by accidental discovery but by cold scientific calculation. His 















objective is no longer imitation of natural products, if it ever 
was that, but is the creation of materials non-existant in nature, 
For example, rayon is not an artificial silk but a new fabric with 
properties of its own, "DuPrene" is not a synthetic rubber but a 
material of totally different chemical composition that in many 
ways is superior to the natural product, But what is most to the 
point here, the chief raw materials of the organic chemist, the 
main tools of his trade so to speak, are organic things that grow 
from the soil. The organic chemical march toward change is over a 
road paved in large part by the products of American forests and 
farms. 



























The seeds of cotton were once a waste and a nuisance. 
Today, thanks to the organic chemist, the seeds in a billion-and- 
a-half-dollar cotton crop have a value of over $200,000,000 to 
farmers. More than a hundred commercial uses have been developed 
by the chemist for corn, ranging from glycerines used in explo- 
sives to carbon-dioxide used in making "dry" ice. More than one- 
tenth of the corn crop now has as its market the factory. Wheat 
straw is being made into corrugated paper boxes; furfural produced 
from oat hulls is being sold in tank-car lots. The new wall board 
industry is based on the chemical conversion of farm by-products 
that only a decade ago were deemed next to worthless. 


I might go on indefinitely, for already the list of 
chemical conversions of farm products is long, although the chem- 
ist is relatively a new-comer on the agricultural scene. The fact 
that he has such solid accomplishments so early to his credit is 
an augury of the future that we need most seriously to consider. 


"The chemistry of the utilization of agricultural prod- 
ucts and by-products or wastes is still in its infancy," says 
Doctor C, M. A. Stine, one of our foremost industrial chemists. 
Other observers, far more competent to detect the trend than I, 
see ahead a "factory stomach" that will consume far more from our 
farms than all of our hungry human stomachs together. 


And in the meantime a second development is taking place, 
only slightly less in significance to the farmer. Big business is 
becoming increasingly interested in the agricultural puzzle. Of 
course, the manufacturer has always been concerned over the farmer 
&as a market, but a new note is now evident. An unstable farm sit- 
vation is a constant threat to business stability. Moreover, the 
manufacturer likewise has a production problem no less acute than 
that of his rural neighbors. The factory capacity to produce is 
also beyond the existing market to consume, and one big reason is 
that the farmer has not the means to buy his share, due in large 
part to wastes and losses. 


The annual waste in agriculture, or, to put it another 
way, the loss suffered by farmers yearly for which there is no re- 
turn, mounts to almost unbelievable figures. More than 6,000 known 
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species of insects are costing growers each year something like 
$2,000,000,000. Thirty-four insect species alone cause a known 
damage of $924,440,000. Losses traceable to weeds are estimated 

at $3,000,000,000. Add to these figures another billion and a half 
chargeable to plant diseases, and the total of $6,500,000,000 is 
staggering. This is apart from the loss, equally staggering, that 
piles up yearly in the wastage of now unmarketable by-products. 


Almost, may it be said, that, for every dollar the farmer 
earns, he has another dollar taken from him by enemies against which 
he must wage ceaseless war. Any substantial reduction in that loss 
could mean two things--a greater return to the grower for his labor, 
and @ lower price to the consumer. Lower prices on farm products, 
in turn, should lead to greater consumption both by factory and 
the human stomach, In the prosperous year of 1929, according to 
studies made for the Brookings Institution, almost three-fourths 
of our non-farm population lacked the means to provide itself with 
an adequate diet at minimum cost, and ninety per cent of those not 
living on farms were unable to afford the food they would have 
liked, classed as a liberal diet. 


By no means are we producing all the food we need. There 
is merely an overproduction of food that consumers can buy at exist- 
ing price levels. At the same time price is a prohibiting barrier 
to the industrial use of many farm by-products. The quantity of 
cornstalks and straws annually produced in this country is several 
times that required to make all the paper and paper board now manu- 
factured here, and there is no particular technological difficulty 
in making paper of various kinds from any of these materials. How- 
ever, it is now cheaper to buy Canadian wood-pulp and rags from 
Japan. 


American industry wants to buy from the American farmer 
because it knows that the farmer, with money, will buy more from 
industry. But if farm products and by-products are to be consumed 
to the maximum they must become cheaper. If they are to become 
Cheaper, farming must become more efficient and be relieved of at 
least a portion of its tremendous losses. So, taking this long- 
range view, such great corporations as Standard Oil, Ford, du Pont, 
International Harvester, and others are today making the farmers' 
problems their own. New insecticides, new fertilizers, new methods 
of combating plant disease, more economical methods of production 
on farms, all designed to cut the huge farm loss, are today the 
Subject of intensive inquiry in their laboratories. The shock- 
troops of industry have been sent to the farm front--and standing 
elbow to elbow with them there is an army. 


An enormous army, judged by the weight of its talent--an 
army of skilled and practically experienced men such as has never 
before been assembled for the scientific assault upon a problem. 
Entirely apart from what is being spent by industrial corporations 
On agricultural and kindred research, the states and the Federal 
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Government are now spending in excess of $25,000,000 yearly. In 
addition a huge sum is being expended by our colleges and private 
research foundations. Projects for soil erosion prevention, flood 
control, drainage and irrigation, land clearance, and what not have 
become gargantuan in size. The effort has become that of a major 
national war, with even the man on the street discussing with more 
or less intelligence the "farm problem." 


Onto our farms, too, has been moving a new type of farmer-- 
college trained, fully alive to the difficulties inherent in his job 
and confident of his own ability and resourcefulness to cope with 
them. He is not wedded to tradition--on the contrary he is itching 
to blaze new trails. The "hick" is vanishing from the farm--the 
very stringencies that make the farmer's lot economically unpleasant 
are weeding out the incompetent and the unfit. It is a slow and a 
painful process, many are being hurt by it and more will be, but 
each year the brain efficiency of the American farmer is being 
pushed up a notch to a higher level. 


This new agriculture may be something vastly different 
than the agriculture we have known. The crops of today may not be 
those of tomorrow. For example, sugar that is said to be far supe- 
rior to cane and beet sugar can be produced from the common dahlia 
and the readily grown Jerusalem artichoke. We are only beginning to 
learn about proper diet; what is now a common weed may be tomorrew's 
wheat crop; initial phases of the processing of certain raw materi- 
als that go into manufacturing may be transferred to the farm and 
further mechanize it beyond present dreams. 


But whatever the nature of the new farming, all the signs 
point conclusively to the augmented importance and influence of the 
agricultural engineer. More than ever he will be the emissary carry- 
ing change from factory and laboratory to the managers and workers of 
the land. It will be his job to see that as the factory demands the 
farm produces. Large scale use of farm products in manufacturing may 
even mean the concentration of certain crops in certain areas, not 
only best adapted to the growing of those crops but to simplify their 
orderly assembly and transportation to the factory. Some of the most 
formidable problems involved in the industrial use of crops are en- 
gineering problems, purely and simply. No, the golden era of agri- 
culture is not behind. Already the rooster of change is crowing in 
another and a better day. 
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